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(54) TOUCH OPERATION TYPE INPUT DEVICE AND ITS ELECTRONIC COMPONENTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a touch 
operation type input device capable of detecting a 
position of a contact point moving or transiting on a 
predetermined one-dimensional, two-dimensional or 
three-dimensional locus, a transit value and pressure. 
SOLUTION: The touch operation type input device is 
provided with a touch position detection means wherein 
touch position detection sensors are continuously 
disposed on a predetermined locus in the form of a 
straight line, a plane curve or a space curve, and a switch 
means for turning on or off a contact by physical moving 
or pressing other than a direction where a finger moves, 
on the locus using the touch position detection sensors. 
The state of a touch position on the locus detected by the 
touch position detection means and the state of a contact 
operated by the switch means are integrally detected or 
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position information from the contact point on the locus 
detected by the touch position detection means and ON/ 
OFF information of the contact operated by the switch 
means are integrally detected. 
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(54) BS9I0«*] &M«f£SA;tj§$Hi3<fctf* omTOfil 



(57) [ttffNftOftB] 
[M*=9tl] 

ME* y ^ffi®fc*n#&lc felt 5 * y ^ffififc ffl-fe V^-VXK b TEBS ti 3 SffEfl 
SfrfciB^T, WE*yS'a*-fy*¥«tfEB*>U fr-?, 

WB#y^tt««»*Kic*»«#.y^tt»t(iffl.fey^-jjita>iuTE««n*ii»E«i 

1 E«©att»f^aA*»BTf»oT-, WE^y VaX-fyf-SMo^ftac fc 
Cif*JH3 3 

*ftS»*«2E«0»»»ftS!A*««*fflv^fe/|Nl!*»S|B. 
[&«&*] 

[0001] 



10 



20 
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* o ffin -r s 86&$ff m * a t n r s fe © n * % • 

[0 0 0 2] 

v fc ft % » 6* s ft «> ic « n g © 4 v * gp a ? m. o ft t © * — # ft t ft r- -e a 
oftfecaa^oft. $ft, ji^Tc^^w-^g y*»nic**Lft7>i'=ry 
XAfcp$>y*%fct>ftfc©feft*r>t»ft. tn6ttflte*r»o*»*l*fc"f teJB 
ftSftfi^fc^fc: iS»ilSfc«fc:3T2.#7ci© I FEs X**J:tf Y*lJ±©ftH 

, S^ttfe£tfjf.ff*«t»tsftftfc#Aaj«nft%©fc^y^^*;v««*s. 

LfrU ^©ft©6tlft 1 *jnSfttt 2*7Cfe L < 3 *7C±©flK±©tt«H 

•r« t«t*©stt> £»s*gaiT3S?®.ft£fta8£ i £iL 
*ft»©(a***-r*-#fl:*nft*?»a«i4#ftuft^. set, c©s© 

Tffflfc^y »/a»ftt*X-< ?f«**iiifflO»fikLTEl. 20© 

ft S 95 ft t> © L- T 09 X tf * © <fc 3 ft ■£> © £ . 
[0 0 0 33 

(1) pms»5£ : ***ftn**y fLfttttiiyfiav^tkiosa 

^ffiH^tfJ^^TSO, 08*.« rpCTlSi v B#fW0 9 2/0 8 9 4 7fS 
SSJ , TP C TSIS^RIS^WO 9 2/ 1 4 6 0 4#iiiiJ > H EE E €0, 
MPUTER SOCIETY PRESS REPORT, ' A CAPAC 

ITANCE-BASED PROXIMITY SENSOR FOR WH 
OLEA.RM .OBSTACLE AVOIDANCE' . J. L. Noval 
, J. T. Feddema, Reprinted form PROCEEDI 
NGS OF THE 1992 IEEE INTERNATIONAL C 
ONFERENCE ON ROBOTICS AND AUTOMATION 
.Nice France. May. 12-14. 1994J, rftPS¥8 - 7 
7 8 9 4^£ffiJ mtfi&Zo 

[0 0 0 4] 

(2) }SiiBti£ : XWmt YWfflfcKUfc2ft©l»mi'-h±K:«(4i>**fl 

h©$S;<*JI'&'B** » ft ft fc£te&fcS«BE&&fnf 

{fljtfcf ri$HiB4 7-3692 3^4iSj x rftgsre6 1 - 

2 0 8 5 3 39««J , r^MT 8- 5 4 9 7 6^&$8j » rftffl¥ 4 - 4 4 2 
O^iiffiJ s r^RT4-158 13§»iJ 
[0 0 0 5] 

(3) RTlSSffi^S : 2#7c¥fB±-PXtt±©ffiH&Ebfflfc YfttfcVffte^ffl 
p@-e-:£©Sffi:£&8#ESU Y$f&±fc:M:;£fti:SiafcSSfc}g&#I2HL, 

itAQttats 2^^¥s±^-y9 L tt®^tti^s:T?aBt3, 011 a tf 

1 5 7 2 3^&#8J 
[0 0 0 6] 
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(4) ft3*5£fc»]£5£ : 2#7c¥®±T-XH±©{ft®&'fcHJBfc:Xf!!ifc£fr^T 
Y$&t¥-f7%m#±<OWi$Uc%W&L E D 35 <fc If 7 * h h^i/S?X*SrgHJgfc 
EfiU Y«±©'Mfcffiflilctt*nkSB*»»±©i5Blc*flaL EDfei 

^s-pfeffigfeitfiEffl^^fti-rs 2#75¥®±*y^{iza&tH:i35£-e;fc!K b 

*tf r®ffl¥2 - 5 3 1 2 9^*j „ rWH"¥5 - 3 5 4 0 3*£«J 

So 

[fgfB©g8;S] 
[0 0 0 7 ] 

N*tfBB±©M'&, fi^x F39U J*ffik5^i:--#-/l/:K©S&ffi©£fco;te 
SSBjftTfcSWfctfsfc^vftSoffiB, ££«fc«fctfi?E**tt»It-Sfc 

TM±©«»fcUfc.fc*©B*fr6©B»tf«Jo-c**-. ^-T»lcAo»M 

fr6fE#©t>©fcH:g&oTV>5. St.Sfc Z#^±fcgB*ftfc8tt&»l«jt 
*i&7cfcgWU Ufrfc»»te*iBJbte1Bfi;J-*©?fc*. c©fc8>te<%BSi 

[0 0 0 8] 

fc£««6fcA*SJ@0fc3&M?fig^<DX#3li©3!^ *SfcOV>Ttt^ 
y faX-f y ?ft£S«iftftl!tt?ffa?&Stt*tfttH¥8 - 2 0 3 3 8 7§ 

Tttfl©7*n^BftX***»»BLfc*«Lfc^Ba#*-3fc. 
[0 0 0 9] 

©k> «ttBR«¥R©TfcBt>f*tt6nfcE***X-f +#*E£tf 

feaistisx-r y ©«©»»«« fct* t>, n-E**«x-ty **fM&r* 

ttfi«*¥&±©£T©ttBfc|*Bttteta*5ftfcttntf&&ftv»J:3fc, 
««©Tte-»te»#ft»t*nflofliBuyfc'>*< 2ft©«* »>»bbbw 

fiXoTV'SA^^BT^SM^fofltM 1 ! 1 3 - 1 9 2 4 1 8 f^i?tffe5 0 Lfr 
I, c©SH{iBf^©^^?Sf<:i|L-i'y> ? ^-^©{il[B5:S*^-r5fc.«)©tfl[BR 
*¥»T**B*tf 2 *76±©X Y¥B±T?ft*ft»0^«fcBlw«tlTV»sat) 
B»f#W , «ft.&oWB*tifc*ft< kfe 2tt©«fc£#*ft:5tffcl£+#fci£^ 
^B^©*©ttBB^#a*fflV^5»St«LTS^«tiTV^S tlbtiS^ 
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*tttt**ffi««je¥-g^ov^T©fc.©Ttt&v'u, z e.fc*i#*fflv">rc<fe ? & 

[0 0 1 0] 

©»ft©#j*&1T¥1t©x*y y*jft*»*T«5 J: 4©feO"PJ6-3feW 
4 7y * a ;Wy*tf*iaE*ttl!«?»fi©J:*fc»*/B«T«S*ii& t» 
ft *#te 1 oOJ8O*<0HfffcJ:t>XAtff45 ©*»%**:» ft ©T-* *o .* 

y ). p _ ;p Jf> $ $ ft « ^ ta gg « « s J£ /J% S ..If » S © *> © © B 5 V» B ¥ 

av»u n*icj:9Ttt<Mtrsa!i*«8ft», »ttxwy*-»iRit&ai5t> 

tczb\ «£&©£ 5 1-** y *><*>l'*©.« : ^»a 7y 

CO 0 1 1 ] 

^7c±$fc« 2^7t±t>u< a 3^jT±©ms©fiiK : ± : tiKoT^ii!i, g^-rs 

ItSitSt fc£I«fcf 3fc©-e£3«, ±ELfc!£5l5©££fc8?ife 

t««t5»c i o©gj 1 aT-«a©s^* , T?*«^'y S'ax-ir **#*©«»**» 
CBs^js^-rsfe*©^®] 

C 0 0 1 2 ] 

IB ^ y ^ftB&ftl#&fc £Sfli#±©* y ^<fcB©tt8gfc> MffiX^r ?f¥Sfc 
**»£©««£*— *ft**Ttttt-r*c otitis ±»LfcBB*»»Lfe 

' ttJSSfcti^Bft^t. b < tt£Kftia:K©/iff£©i&i&±fc&£eLT*y 
Sfcli^fcfT*?*-*' ^?ftkt*U ME* y *ttB«H* «te* *ttB 

±©»»ja**6©tt«««fc, ws*-r ?*#«£**»£©*>* 7B«fcfe 

-#fcS*TlMlt*c!ifeJ:»), nC<±Bl/fcBB*BRUfco 
ME* y f-ffi«ttJn#atefflV>Sir y^ttBttta-bV9— «l8*±©»» 

ME* y *-tt»*ft¥«fcJ!V»** y ^fig^tt-b Vtf-fc H\ «l8fr±fcjtm 
b TEfiLfeS 1 BttfcMfcfcBfrnfcS 2B«*JBV»« v^fnfr-S 

©m&*Riiam@fc i, ffe£©«s£@5£m«Bfc lt *§©»££*&&] sir 

ME* y f-ttE**P¥®fcSV"»5 * yfttWHHry^-tB, $fi8F©ffiffilk 
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ME* y ffiB&$B^©f;:fiiv>5* y ?-ftB&fcli , te>'U--fci\ &B8.&fl84,gf 

me* y ^&B&fci#©fc;8v>5* y ?Q.m&tinzyv-it^ u&mz&m u 

ME* y ?-<4B&fc#|£fc:/SV>£* y ^{tg^ta-t^i?--^ m%VL&mBZ 
fc. 

ME>W y^#©tt, ME* y ^ttB&fc]¥©©*y 9=-{ftB^ftjgPfc»o TO 

ME* y ?-ffiBfcfc]#©©* y f-{fcB&fcia5, fc^VMiKJUagp, t>L<{;i* 
y ^ttBttft»*3eail^tBftfeok U?fcKT»teiBV-»T»»*Joo«MiciSD 

MEX-f y ^#«tt, WE#y^ffiBtt»J#«lc»|fc*Tfc»AO*"*v*fc 

ffTti* J: ■5*B»*y f-ttB*a*at3i»UTV"»*c fcteJ: D % P3C<±*gL 

t&EX-f y^fSS, -WE#yf:ttBttftl¥«lc»tt-&ffc»j«©**y$fc 
«*:7*frfcV»» *fe6^^g^<DjfTl^fcttlE^y^ffifi«ia#©i:3gLT 

MEX-< yffSli, -«6^Si&^IBt$**nfeSa*Aa«Oft&4S}fEi$ 

ME* y *ffiBfcffl-feS/U--H\ S^mtfcOHD^SfctiSl^mttOS^S® 
&0&84&&flEF±te£oTK£ttTV->.5fe<D t L 7c C fc Jc «fc !k |R|U<±at 

ME* y f-ffifi«ffiis>1>--tt % ®l£fc^ttfcLT-#fc#:f|j<*nTV^55K 
U< t±M&*^f S*^-#*)JfcLTES*lT^St>©i; L fc C i: fc: «fc tK 

me* y rtiLWtitfuzw-it, irt, i oo^fefiffiM^^jai-r zmm l 

MEX-T y «8fc©:7 , y$'aX'ryf-fc«fc3fc©fcbfcti:£«):!) > 
mC<±»UfcIUH4l*fcLfe. 

1ttl±*fetttf&ia±fca«UTEBUfc*y^-{i[BfttoS|5fcJg^4»M««S 
c fcfc«t t)®.* y ^ffifittJOSJfcJS'tffcB&MS fcttW£E4f8£t-S* yf-ffi 
B/V**fc* ®* y ^ttBA*»*Bf*OijHT*¥fc»*»* *5te«J»U % 
^* y^{fteAftSI5<D&j& t©l«tS^M^Sfctt«flE4fil-r5#S4^-r5 
S^ftflStfSSfcs a^^filTS* y ^ffiBA*Sl547j<¥-S^lR»'\if t-DttS 
;^#o#g^tSlTl9E^ y ^{£[HA;*jSI541fr C fcfci 

*tttftB±fc31«l/TEBUfc* ? ?ttBttftlffilc&%4tttt;£-fr3 
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a ^ v f - » * ± IB K * 17 * W W »« 2: » «* W»* te K te J: o T 

BX*J§5i^ Si* y f-tt*A.*»©ft J:tF±3Er*»6lifl | f*^» 
fa*** ±ffi fc E t ftH*ttS« t*tl/ 4 » * MX* »©«*■*. 
$fcfc*&T»Wfc£R«nft£#&#fctfii«±fc»ttft#^ KJB**rtfc«*f 

fcftfUijfcJftLTjrrc tfej:9^»*a^ y *l* 4© L ft C k 

B«±*fttt««±lc3i«LTEBLfc#y^ttB*J0»fcai**»»«** 

f^C <±&bftfS®£SmLft e 

it us ± * ft n a Hi ± fc 2 te l t e b l ft $ y + vl b a 95 £ • & $6 * s mi s * 5 

c tfc «fc y ^ ttM»«fc « C jk t ft tt tE*5Sft t * * » f tt 

«X*»**U «*y*{ftBX*ffiktt»Jfc#te#©BE«$fttt#BfcJ:oT 
^»*/a7-fy?»*ffTt*¥M*t*c fcfc J: !K n C < ±3 LftBSfc 

# @& BB £ T v> 5 tft B RHf U fcttBfc E S *i S * ft fc* * y ^ffif AA 
»©3fif* : le|J»sB»SftTV»*fc©fc Lft c kfc «t !K 14 15 < ±&Lft»g*S? 

j& k ft e 

w e # y f- ft a n # a © m ft m m m t a eg a sp # » » 6 n r v * s c 1 1 «t d 

, nU<±abft«HH*IHfel/fc. 

h y ^fcjgfeii&tfj-tr:/?— fcttSU 1 o©&M£ft*nl-3¥©£ : fI-r 3 

C i: <fc »> s PB U < ±» UftRfifciSa U ft. 

stsctcifj, nc <±atftBe*®Sitft 8 

+ _ h y y f^*;l/£ttSLft C fcteJ: HU< ±SELftR«*SP?fc 

Lfto 

h y 71c* y f;<*^4WRb, »»*ttJnr 5¥S*tt5 C fc fc «£ <0 
, IU < .babftSfSfcfSfcl'fto 
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fflfBX-fy^Jfatt, *^>*y-f5S» hSfcK liny *3©v» 

1*ft:fr fc J: 5 t> © Lfz C tV. H 15 < ±» L fciiB*j5?ft L fc. 
CO 0 1 3 ] 

7C±OBf«0*J»±*tt-3TIWi, ££■$-«&«*£©&©, fttttttt^cFffEft 

©«?4fr*o.fctK a-AX-fy ^»©X-f yf-X**«tttfifft 

fc-frfcDs SSfctt-b^*- *»^©-fO hfRfc j;5A**ffa5fcft©»«l 
*»x-f y k LTffifflSnft^tli, b A**'*"AH©JB©«je-Cfe 

t>2£fttefc£$t6te£fa±3#S 0 Mtc, c.©J:^«:ilfftt«»Jvr««?ttS 

-hStfSo tit, *-©»ff«S*-pfe-3T*»»ffa!*?»ft*j:tf^yVa 

^.-f »^*-*^»ife*nB*fciift"r*c &*Bri6k***. jet, ^o^y 

< bT^fiZT?^S©l?, S@©*£leiBf 5 c fctf^Mfifcfct), 'Jt¥T?#oTil 
Sfc. W±©«iMfta-fe>#-tt*:/y J; D % #*<E=!3:*-©if T«tt 

[&Bll©a&Jg] 
[0014] 

*»WI4JK±©J:$le*jft;&nT*!K »li»ft*»6©ft*±©7^D4rfi* 

*»««*fc»»jft©»»i»**»*?a«'\sijifcA*-r*cfc*»Tf* % i #tl 
&<D<&m, K9it« **tf»EA*ttjjir*j: k«*-p**. fit, &fti£a< 
p^T«s©^ff^?#§^y >>ax-r y ^^^©g&iisiffsm^as.a^s^-rs 

[00 1 5 ] 

*Jfc, c©»f|ifltAicJ:t)»ttic»<©«|tt©XjR«f7% 9 ftt), MAtf#U 
a-AX-f y**©X<f y*A*%IMllli:f?fc5 C fctf-?**. S 6tett-b>^ 
- * y ^© ,f -< > h 8 fc «fc tJ A* * ft ft 5 ft © 8M&*D 7. ^ y + t L Tffiffi <* 
nfc*fcfctt* *^>fA;fcft*AM©»©««Tfe?T6ttfcH*«tf % Jgfc 

S T 5 liffi it £ u t * y h £H $ * % c i: te i \> aifffi t £ a ± 
tScti^lS. c©* 5 ft&ftttfc&®-r5m?®8g©*3Iiig3I5 I &i: 

tu, ^-©ft^asa-pfeoTgjsai^ifm^giJiafeitfry^axw 

y f"*^©«lti%ll^tS^-rS £1 J6(t> &&©:/•;' a.* y 

t, U < « + #fc^v>#Efc£ h A^tffrft**,, 

[f8H8©fifi&©»i!] 
[0 0 16] 
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Jl M 1- 5 73 I^J « fl- <D ft a tt ft £ 14 « ft « W T t * 0 » © * > $ fc i4 * 7 * 

So 

[0 0 17] 

*MTSM03^T>*-C1, C2, C3, • • •*BHBL, gftafcitf 
gj£££?TC©*4<D:3:XT>'-9--C l , 'C 2. C3, • • • <DS8tf£{fc-f 
S C fcfc&fcJ-f 3:£:i£T'2&5o CCfftBVfVt-Cl. C2, C3, • • • 

■ Uavm-Cl, C2. C3. • • • fcftLT/WX&^SS 1 «fe 
•r a - # fc * •> ^* * ft K b ft * V K 9 70S 2 fcft b TJKS ft fEt 

»sc fctiD c R»«»aia»3 *»)»ftLftja««M*jn»»it«iaB4 

TMRJfc*Btt4^«&nfcaSM*l:*H:«U S & fc ® SElS ifc« ISfiS 4 
&«D#^i:tOIB3^ ha-;l/0B 5 kfc^J^B 6 fcPOBfteSt) 

» b T m <D 8 tt ffl « * & -T 5 © T ft 5 o 

[0018] 

ttJBbfc!lJ*teov»Tll!iJ§"J-titfs 02 (a) fc^-r«fc5fcs cftafiBfr-hfcjl 
«bTeRbfcW*.«*»«0«*fc* X-?--9-l 3*^bTMH*»W-TK« 
UTI3SbfcS«ikOrt©v^-f n^-73*RTIft«ffi 1 4 kb£o(fi73%S^S8s 

1 5 kb, J|Hfci5ff»*-Pfet3T2:©qri&«S 1 4*@^S® 1 SOOlfcJilS 

02 (b) tttnv h d-;1/0SS 1 0tc«t 0*77^ 1 l£®l&b, fn- ^1 
2frSttl*i#te:8£s l . s 2, S3, • • • fc*»bTff <. c©ke*y« 

[0 0 19] 

*>y*tt0&*n¥©kbTtt^5£&*n#© c«rt««ffl*-r:/> *#/sb*:i§§ 
iui^i T?#fci-sw«TM*.fcr?**m«ft*v*-K (l ed) ^<dis# 

|f20L «X.tf 7* h h7>y^^-f©M?2 1 kSttftMSILT 
ERU Ci?3l«f2 0«f , 7;l'fyi'n2 2fcJ:?TlSl!:M?^ B 
)tbft3te%v;V^7'b^-9-2 3 t «fc 0 Hffl IT§M? 2 1 T?gtt3735£-T?&3 
„ 2 1 7?S^ft)t©S«b^;V%¥llS0B2 4fc<fct>fctf}b 

V h D-;W0E§T*& tK MEfv^f^l/** 2 2 % v/Vf^l/^t 2 3, 
BBZ4ti«Sn, ©0R»tt*MtllbTV»S. 03<D£gn?0A, 
7£gp#T&5 ADg#68§2 6 £ MI2v;l/^ 7 b ? 2 3 k¥J£0B2 4 tOBt 
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»t*«ii2«5a«iT«8. %¥3,&<si^m<Dm<Dmt it it® 4 

fc^-T ±5fc, gft^?2 1 2 0 fcOffiSfc&ftiiffiBJDTSPfcKttS 

MlcWkft*tt**b % MoSM?2 l tM^f 2 o t<omic&mt%7 

[0 0 2 0] 

•ato^TKBtntf, 06titj:5fcs ctntmmA tmmB tzm®.* 
m^B3 o-*«A/-ccnfc«»«jgEk»nmE**»tjT*tt»*Q*»4«** 

3ot, ¥fx bfc«@3 1 ^©gMfcitj^fkbfcmff^m 

«*fc 1 #7i;&©±©tt®-r-* tux ia**n« ftfcrrnyiS 
* A/ 3 t t # -r > hfs «« £ v s t » e n nr te t * 5 1 © t- & 5 . 

[0 0 2 1 ] 

If, «*tfA*»fftt««»2MQ-p*-3T7iaBjt«fcJ:*B A 6 5 3*y*-fe 

SW 1 ~S W7|IB**««9T»»U?t»»Oi«tStt*»ab^ HSgJn&tfjmxX 
-Tf^t^a-^SM^^Ltiiiiil/^^OUT l~OUT7*HIGH. LO 
W<0 2ffifcgi&S^5'&<Di:UTfct>, ±fcl/T&«fcjttn'fcC fc*«|lj-r*^' 
-< y x t L T JB V> 6> nT V>3 <D T? & 5 „ 

[0 0 2 2 ] 

5. 

[0 0 2 3 ] 

ttK*-f y tTtt, WAtf, 08t^ti5£, £#P AS&fcESn 

4 9<D±fc&j£4 2A4R», fiOffi#Sffi4 9 2 A±*S 

S©yy->iX^yxSP4 7*fctfW\ jgt^y S/a X'f -y xgP 4 7©TSfc«ffl 
E«f<fSfi4 9©&£4 2 Afc*ffcLfc&£4 2 B*«tf S-J5u Igy-r^a^ 

M^SaigP 4 0 fc, S&tfS*g4 9 ©TffilllfcKttfc* y xffiHA*SP4 4©$--7 
^t*y-^^K%^LTSiLT6^ 7>y * a y f-gp 4 7 cDJf 
"F^tC^jS 4 2 A, 4 2 B|Rl±^®M»3lUTX'ryx^>«fi|J:*5fe<Di:b 

[0 0 2 4] 

Sfc, t8fB£yxffiB&£n$g:E>*>.yxffiB&fclgP4 0, &5V>tt&JiBgi5, 

%u<tt#»xtt«tt»i»4 o fe©i:ufc«T» (B9#{b) t 

[0 0 2 5] 

tOSBXWyx^att, 010(a), (b) fc ^ "T J: ? fc: , Jg$fc#MK*yx 
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^ffiB&ftlSP 4 0 tlitTfe^TtSV''l^ $5V>U01 0 (c) , (d). 
(e) fc^fcfcStev WE*'y^tt«*tt»4.0fc»»*ricttjit4 20»*^ 

Sfc«*:7*fx4vv ®a.-o®&&4 2 ©ffTfcfctte* 4 o k 

[0 0 2 6] 
[0 0 2 7 ] 

0fciSi;ft«M«*ftl*«flE*5l* , r**»*tt«X*»4 4*JR»», 
*-tt«AA»4 4*Br«©«HT*¥fctt****$ fc S&k**' 6, ** ,s '* tt 

8tfS«4 5ftE»'LT»t), a*«»"^«*y^ffiWA*»4 4«r*¥-^* 
iQ'sJf bO^S3W;l/«©^*#4 6*^gS^ 4 6 0tf»*fcttL 

T»E#rfttix**4 4*fl»"rmw'«x5-f Kak-rscktjcfiia^iw* 
So 

[0 0 2 8] 

25SWi, 013 (b) „ (c) fc^T«fc-5fc* tt«±*ft ttft*±fca«'b 

0 fc JS Bft t««§* ft»*Et*4t 5 > » f tttXAi 4 4*H»» 
y ^-tt«X*»4 4 0fc»©H«*J«4 8 fc*«.bftS«r«0*A 5 1 ** 
tf±Jfrfr6»fls T r*:/yS'A*-(*?"»4 7*Jbififc*r , *"S3H*S i R4 9SK0- 
, M$ftlf 4 9fc&ttfc£#Bi55 0fc«fcoT, HS«A4 8fc»«b?t«^» 
«TiBK:Wr**yf-tt«XAffl4 4 *«»Lfc*#g0»»«MJ 5 2*B&<fife 
»fcT^*#4 6««^lt*nfttt«TSi»»5 Ofc^jakbT&lltir&te&ftS 
Wi®®$ms 2©/<*f*4 6 fc it l^TOjf UTIf3Erft^OJfff 

«BtJ:9TftiT^?fa^»f»4 7 «B»T*J: 5fc&Sl!lSP#5 2© 

4 7 «rffT-T5fe<Di: LTtSV\ 0 1 3 (a) M9# 

5 2 04*W*|k:«fr«oaieOff»*5 3*-».lCUT^-y-fflfc»J«l/T 

[0 0 2 9] 

*>L< tt, 014 (a), 022 (a) 7S5 (b) Knit^St, H£&±£fc 

#95 4 4 ks y ^{fcSAftSB 4 4 <9fc«>©@3£JgjS 4 8 '* .fctf±;£Ffr 6>iSf£ 
tl^y Va^7fH4 7 £±® fcE L ftftftUfi 4 9t*fl, tt*9?4lt 

-y ^ffiB&fcSM 0 ffil^Ut^*^ 4 9±^OiJI±gP4 9 A {BJ'x'^^^SSW© 
•f/<< ^ryf-ffi»X*»4 4 kH*tfS«t4 9 kOBBKWtt#kLTCIA«3'r^ 
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8M 0 fc + #ftff;fctf;ta*e.*lft tfc7*y Va^^?^»4 7 %}«PTf £ fe © 
fcLT&5„ £ft^ 014 (b) * y^ffiB&fcnSiU 0£7y f 
tffcJfctfU 4 0 ©TSPffl!l<DXifaJ6 0^#Hg4 9±t8 

tf-fcttttOtf'f F»**rt6 1 fc«»«tiT»mTIBl:.ft«J:5fc5ilrtS»«n» 
#yfttlAA»4 4.fcBttS&4 9 fc©R8fc 3^^*<D;<H 4 6 

fct>oi?£5o set, hi 5+ (c) nm. (d) tw-rj:5t x Mx.tf7y$' 

T?fc£o £©£#, * y^fftBA^lSM 4 ©MM® fc &-#©&/<* 6 2fcit) 

a7^yf94 7 A*JfT1-5©fcftl^T. *y ?-ttB&»lgP 4 0**3F2^|^I 
fcttE«^*6 2teJltT<Sffl***Cfcfc«k t)ffl©20©7*y S'aXl'y^SP 
4 7 B , 4 7 C ©ftftfr 1 o*ff ES^StOT?$5. B 1 5 4» (a) 715 

(b) te^-rj:3fc, yyJ'aX-fyfUl 7 # 2 ;£©*§•&£ ti, ^^fttiA 
*gp.4 4©T$SP*;£:&«SI£fafc«lfrgfcfcfc5 < fc$fc$2rs-e, *y*-fflifi 
AftflU 4 ©tfcfcEStlft 200^9 S'aX^y^-flM 7 B, 4 7 C ©faftfr 

[0 0 3 0] ' . 

ft, fttt'±*fcttntt±lCBttVTEBLfc*y?ttB«aB4 Ofc&fcfcjg 

t*>yftt'iA*»4 4**B\ W*y*fflBA;&W4 4%«^f5gp#Og 

fh©bbb#5 4 «#y^tt«A*»4 

4*-*;frlftteJ¥Ltt#S><*ft4 6 LTfrrc fcfc«fc!)7*7 S^a 

[0 0 3 1 ] 

01 6 (a) 75M.(d) fcSsf £ 5 fc, *y 4 OfcJtft 
fcte* yT-fflBttfclflM ofc^Uftsam^SftttmE* 
84tS*v^tttXA»4 4*fet*, K*yfttBX*8 4 4*-J£;frfttett 
»$rc«J¥b{>l : ^SfcJ6©giJ^t0!JA«7>r>X'<yy^aa«|9O%ffiffiUT 
$jft4 2 ©a-VgfcttaJ-^fcfiftd fc©fc 7M-tt05ftt#i!) 
#a*fttt£E«»IC» , r*9P»f«r»*tettLT#y^tt»A*»4 4%JffC fc 
tJlst^ *a 4 7*JfTf*fc«DfcLTfefiV>. fcL<ttH 1 4 

(c) tgtJ:5lc, ^'fyf¥Rk , l/T»B#yfttMftfft.(0#yftti 
Bfci»4 0lc»oT©frll*ytttW«fc3a!3B4 l *«W\ #Ti$te&&jS4 l i: 
#fc7> */a^^»4 7 ©SjS© * > * ft ti* 7 fcffft 5 © fc L Tfc 5 . 

7-7*P*©*-tf--FfcLT»fflUfc»>*-*cfc*«T?**. «±te^L 
fti547"7 faX-Ty^f«r©»»JtflFa!«T»»tt» fl*B;<y3y 4 7-7 
p«©*-#- Ffc l/T«Mtft»*fcl4, *-#-F^#*«»M**Jnf*-fe 
y»J--t*Sfe©T?26t), *ft*W«H«©4 i -h y ^fttt-b^t-ttSC 
tlcit), *-©B»#4>fc < "e*S©T?*5„ ft*©7*7 Va^-f 7 

^{«ft@SgS<tSSi5ai:J4S^:t)s gBi#fc;W y Turtle* < UTJ&iS 

[ 0 0 3 2 ] 
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-?£S„ H#tfJfc:t4, £ y ^fim&tfJtV^-©##tffll»fci&-3ftiiSffi!lfc3V> 

fct> UTfc*<s c©J:$^LT»*»T*»«*»©'*MTfeoTe*fc«j» 
t*Ct#Tt', -f^yftMABftStifcl/T**. *ft> *B?"ftt 
■ft *a < l: * 1 O<0»«ttf4«» 1 8 1» t ft 21« ft 14 3 

[0033] ^ 
OttBfcyyfa^'f»f*4 7*TBLTfcofc!K- «ftl40 1 8 (b) 7b£ (d) % 0 

1 7iciti5t, »»*-tt« ft*o*4 oo ssgtewa'CTLT^-jft t> ltfe!V>. * 

fcfcts, 017 (a) «> #tt© » y ^ttB &Sngg 4 0 1 c ttff b Tff tt © 7 y » a * ^ y 
7 tf««IS©«B6fcR8IBB£nT:fe»K 017 (b) 14, HJg©7y fa*W 
y*»4 7 ©BBS: P33Htt©» y »fitB &*n§g 4 0 ff ft»«B©WBfc M»B»SnT V 
l e tft0l 8 (b) t4, ^«<D»y^ttg &|aMi Q^ lg^lRlfc^ttao ; g-g)TtcB^ 
©VyS/aX-fy^SM 7 *EH«*fcfe4D*»»«B©**»fcie«**T* f - ■ 1 

8 (c) ii, &£fi£iB&Lft##©*y*fc»&Mm4-0^ ^f.a^»fi4 7« 

Sftft»«B©*#»fcEl»ft'fc©T?*tK 01 8 (d) ttytt©»yyHtt»ftftB4 0 
**»tBOt*«t*3Siflfel'TSItI^«)TtB»07 , ?faX'f»f»4 7*E 

Lftfe©?fc5o S&fc, 018 (e) s (f ) tt> R»*fttt«»©*y9Hft«Hfla. 
4 0O**fc^y J/a^»f»4 7fl«R»5tlTJJ!j, 0 18 (g) 14, R»©*yf 
ft« ftfc]«4 Q-< P^«te^y»a^>ryy % »4 7WJ6nT6i), COll«Ol»l| 

[0 0 3 4] 

Sft> *ttic» J ft<!)*y*7*1fft-3TV»*AA*-fc^*-V k »ttff*lcJ:t)Kfcfe9 1 
P^«<DA*feff*b-&ftv^^fcf4. 00*14*0 2 0 7130 2 1 t^-T J: 5 fc; *- > y 

7 8 oicw*ar^P5»*o«tt*» , fe^*-8 1 s ^au 1 o©«M*ft*n*5¥J§** 

»ft*ft (0 2 0 (a) &m fc©^, *fttt*-hy^8 QfcWfctfBJM*^*©* 
SlD$H^^n-8 1 A. 8 1 B, • • ■ ftttRU g»4tttt5¥a^»fttft 
t) (0 2 0 (b) #M)\ «.KS*-h";^8 0O4Sfcl§^O?^^*8 2% 
fti&L, »»**jDr*#a*»ft*ftl> (02 0 (c) , (d) #SD tSCfcffTt 
So ^ €>tc *-h-yy8 0©llDSS{EB:enf8J:^l'Ta^Sn5ft»6OM 

©8^8 4^«^UftD (0 2J_ ( a) 71£ (b) #80 , * L < tig fc»tiS ± 5 fc f 

[0®O®¥*I«^] 
[0 0 3 5] 

[0 i ] *«iHoiiiio»«te»-«-*»*R*a ! R»*«*»"'"0***H" p **« 

[0 2] *%^©^Jfi0^^fcfclt5nIKl«S^^»¥®?:7Pl-fe©^fe 5> (a) (40 
ffi^B20, (b) l4WrB0?&3. 

[03] *38iB©*!so»«kHj»**}i6*attiii¥ r a*»t , i3»«i*H , e**o 

[0 4] *»i|8©«O»»te*4t**ffa*»l^«**"*"»**^i:*^*^ k,0 E« 

(a) &4Sr®0, (b) ttTiBHTf**. 
[0 5] *»K©S*©»*te*^***a*tt¥a*w1-|8** : f kSJtX^k©*!!© 

BBB0T*5o 

[0 6] *%^©^ig©»lifcfc^5g$i^S^^a ; Sr*bftfit^^^07?fet>. ( 
a) t4fiStR©IBB0s (b) f4«ff^**HiB^-r5SSW0'efc5 o 
[07] |!OD<fi$tH3ftfc^©*^Lft0&&0-I?&3. 
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C083 *»W©«©fc«fcStfSX-f y*¥a*3*-rfc0-P* (a) ttffffi^ ( 
b) tt¥M0T&S o 

[0 9 3 **m<Dni&Q&mfc*VS* y+&m*ta»** + m-C*& 0 

[0 1 03 *»B.«)*i|OJg«lc*^5ttoxWy^^a*a5U, X-fy ^OfcOjfTtt 

[0113 M«omomic*»*«Kttllt4l»»A*8-rBKIlJCH?ft-«. 
[01 23 *»"HO«0»»fc*»4t»^9-f Kary^aX^y^ft©»jSSlRffa« 

, (a) tt^-y-a, (b) (c) *± (b) (DiE®0-efe5 o 

ht*?>» (Ott¥iat7ii, (b) (c) tt^ysm^suAfc^-r. 

[0 1 53 WI5<^y5'aX-ry^ftO»||»f»!S«y»ao2fctt ( t)j SfflW$srfe . 0 
0-?&$ o 

[0 1 73 rat<^y$/ a ^W > y^^Ogtt»^S*?SiJfflcDffiio«fflM*p-r^«0T 
fctK (a) »flftt#-f^» (b) '«B^*-f ^TSB*. 

[0 1 83 H^<^9»aX^y^OMaif|!a*T«AOttOj6nM«^1-mH 7 
[0 1 93 ®K<?vi'*7.Jv*tt<»&MmftWm?®&(D«k<DfcmMZ*T®M®-p 

[■20] ( HB<^ f a X-f y *ffOStt«M«?*Ai: l/TOttOft/BII*5 , r« 
P»0t?fe«. 

[02 13 i^t<^y^a.x-i'y^^ogftii^#s«Tei5Ai:bT<Dfflo^ffl0)j^^t-«t 
BS0-efe5. 

[0 2 23 Wl5<^y ^aX^yf-WO»»ilf|ia!*T*Ai: UTOilftOj6ffl«9*»-r«" 
BS0-P^5„ 

[0 0 3 6 3 

1 -'WXJI&HB 2-X*t>K5^7 

3-CR*a»iHB 4 -AttjRJtttBB - 
5, 10, 2 6 -ay h D— ;1/@B 6,'2 4-NtR| 

1 1 ■■htjy* l 2 -7^ — 9 

2 2 1 -gft*? 
2 2- fv;|/f^U^D- 2 3 • ••y^f^l^^t 

2 6 -AD KM 3 0-SttR 

3 1 •••«■ 4 0 •••jty^ttBttM 

4 1 -~*fi 4 2,51 
* 3 - »*# 4 4 -ity^ttBA.** 

4 7-yr>aX-f^SP 4 9 -*f!fS« 

5 2 •••»»»«• 5 3-ft»fc 
5 5 -Slttft 
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[ft 1 7] 

(a) (b) 




M (c) ( d | 




(e) (f)' • (g) 
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